Objective: To evaluate the effects of hypoestrogenism on women's sexuality during the climacteric. Methods: A cross-sectional study was carried out on 195 women attending an outpatient clinic between September 2014 and May 2015. The Female Sexual Quotient (QS-F) questionnaire was administered and the chi-square test was used to test for homogeneity of proportions. The level of significance was p < 0.05. Poisson regression was used for variables with p < 0.25 to test for possible confounding variables. Results: The mean age of participants was 53.5 (± 7.1) years. The final QS-F score ranged from 0-100, with an average of 56.0 (± 23.8). Women aged 50 years and under were 1.12 times (95%CI 1.01; 1.23) more likely to be associated with the "null to above moderate" category of sexual activity (p=0.025). Furthermore, those who had eight years of schooling or less were 0.88 times (95%CI 0.79; 0.97) less likely to have poor sexual activity as compared to those who had a better education level (p=0.009). Conclusion: None of the symptoms of hypoestrogenism was associated with sexual activity. However, women under 50 years old and those with a higher level of education were more likely to be associated with poor sexual activity.
Introduction
Climateric phase refers to the physiological transition from the reproductive period to a non-reproductive period in women's life. It happens from around 40 to 60 years of age, when women's follicles deteriorate and they lose their reproductive capacity. [1] [2] [3] [4] The drop in estrogen production and progesterone after ovarian follicle depletion, as well as the reduction of plasma testosterone levels, lead to permanent interruption of the menstrual cycles and the emergence of symptoms characteristic of this stage. 5, 6 Complaints related to vasomotor symptoms, such as hot flushes and intense sweating, are common. Cognitive impairment, mood swings, and depression are also observed in climacteric women, but it is unknown whether their origin is related to hormonal deficiency or psychosocial factors, such as aging. 7 In the emotional sphere, estrogen modulates chemical neurotransmitters, and its absence interferes with mood characteristics. Hypoestrogenism reduces the secretion of brain endorphins, favoring depression, cognitive impairment, and even dementia processes. Psychological changes, often faced by climacteric and menopausal women, are of fundamental importance when sexual desire and involvement in sexual activity are taken into account, as well as issues related to the female body, its physiological changes and its recognition and acceptance by these women. 8 Symptoms resulting from urogenital atrophy, such as vaginal dryness, dyspareunia, and urinary urgency also affect sexual activity. These symptoms affect both sexual activity and quality of life of these women. 5, 6, 9 2/10 RESEARCH ARTICLES Effects of estrogen deficiency on sexual activity of climacteric women Hypoestrogenism makes the epithelium of the genital tract thinner and fragile. Inadequate lubrication can cause dyspareunia, characterized by pain during sexual intercourse, a fact that will impair sexual functioning. 10, 11 Hypoestrogenism also promotes the reduction of cutaneous collagen and alterations in fat distribution, causing changes in the body configuration, which, in turn, will affect women's self-image, favoring a lower self-esteem and, indirectly, loss of sexual desire. 12, 13 The decline in hormonal levels associated with women's natural aging causes loss of interest for sex and, consequently, decreases sexual activity. Furthermore, emotional factors, related to quality of relationship are involved with decreased libido and sexual functioning in this climacteric phase. 4 Female sexuality is still a taboo, surrounded by myths and prejudices. The climacteric period is stigmatized, and biopsychosocial needs are repressed by a large number of women.
14 Sexuality is recognized as one of the pillars of quality of life, and its approach is increasingly more frequent. 15 Sexuality is multidimensional, not only influenced by anatomical and physiological factors, but also by psychosocial and cultural factors, as well as interpersonal relationships and life experiences. 16 Health-seeking competencies by health professionals is required to assist women in their sexual dimension, thus contributing to quality care. 17 Because hypoestrogenism is the main hormonal factor of climacteric symptomatology, causing many changes women experience in their body, it can then be responsible, directly or indirectly, for the large number of sexual dysfunctions that occur in this period, having strong impact on women's quality of life. 17, 18 The aim of this study was to identify the impact of clinical characteristics and hypoestrogenism symptoms on the sexual activity pattern in climacteric women, since physical and emotional factors also have a causal influence. In this way, health professionals would have better information to guide their patients, and make them understand that certain changes in sexuality are quite normal at this stage of their lives.
Methods
This was a cross-sectional study on climacteric women attending the gynecology and obstetrics outpatient clinic at the University of Southern Santa Catarina (Unisul), located in the municipality of Palhoça, state of Santa Catarina, Brazil. The study covered the period from September 2014 to May 2015.
The sample size was calculated using the prevalence study formula, with the following parameters: population size of 300, prevalence of 30% outcome rate, 95% confidence interval (CI), plus 20% for possible losses, resulting in a required sample of 187 patients. Participants were selected by convenience sampling, being selected those who attended gynecological consultations on the days of the data collection.
Patients who had clinical conditions to respond to the questionnaire and agreed to participate were included in the study. The participants answered to a self-administered questionnaire, which lasted approximately 20 minutes. Some precautions were taken during the questionnaire administration to secure privacy and full completion. When necessary, the participant was provided with a questionnaire reading, exempt from any interpretation, and the answers were promptly indicated by the respondent. This questionnaire was administered in a single meeting. Subsequently, the medical records of the participating patients were examined.
The Female Sexual Quotient (QS-F) 19 questionnaire has 10 questions, each of which must be answered on a scale of 0-5. The sum of the 10 responses, multiplied by two, will result in a total score ranging from 0 to 100. The seventh question requires a different treatment, that is, the score of the given answer (0-5) must be subtracted from 5 to have the final score of that question. The highest scores indicate a better pattern of sexual activity/satisfaction, according to the following breakdown: good to excellent (82-100); above moderate to good (62-80); moderate to above moderate (42-60); poor to moderate (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) (38) (39) (40) ; null to poor (0-20), null meaning no sexual activity.
Data related to sociodemographic variables, clinical characteristics, climacteric symptomatology and sexuality characteristics were extracted from the medical records. These were the independent variables of the study, whereas sexual activity was the dependent variable. The data were exported to the SPSS 18.0 software for analysis.
Qualitative variables were described by absolute and relative frequencies, whereas quantitative variables were described as means and standard deviations for subsequent bivariate analysis. The chi-square test (χ 2 ) was used to test for homogeneity of proportions. The level of significance was set at p < 0.05, and the variables with p < 0.25 were submitted to Poisson regression analysis.
The data collection began after approval by the Research Ethics Committee of Unisul, in agreement with the Declaration of Helsinki (CAAE 32543614.3.0000.5369).
Results
A total of 195 women suffering from climacteric symptoms participated in the study. The mean age was 53.5 (± 7.1) years, ranging from 40 to 72 years. As for the skin color, 20 non-white women declared themselves to be mulatto or black.
The reported symptoms of hypoestrogenism were divided into three categories: clinical, psychological, and urogynecological symptoms, according to their origin ( Table 1) .
The final score, determined by the administration of the FSQ questionaire, ranged from 0 to 100, with an average of 56.0 (±23.8). Regarding the sexual activity patterns, 16 women (8.2%) were in the "null to poor" category; 40 (20.5%) were in the "poor to moderate" category; 53 (27.2%) were in the "moderate to above moderate" category; 51 26.2%) were in the "above moderate to good" category; and 35 (17.9) were in the "good to excellent" category ( Table 2) . To carry out the analysis, the sexual activity categories resulting from the QS-F administration were regrouped, joining "good to excellent" and "above moderate to good" in one group, and "moderate to above moderate", "poor to moderate" and "null to poor" in another group.
The bivariate analysis showed a significant association between some sociodemographic variables and sexual activity (Table 3) . However, none of the hypoestrogenism symptoms were significantly associated with sexual activity (Table 4) .
However, hot flushes and vaginal dryness were part of the multivariate analysis model, along with age, presence of stable relationship, education, and body mass index. Poisson regression analysis showed hypoestrogenism symptoms did not interfere with sexual activity. However, women aged 50 years or younger were 1.12 times more likely to be associated with the "null to above moderate" category of sexual activity (95% CI 1.01; 1.23) compared to those of older age (p=0.025). Furthermore, the multivariate analysis showed that women who had eight years of schooling or less were 0.88 times less likely to be associated with poor sexual activity (95% CI 0.79; 0.97) than better-educated women (p=0.009) ( Table 5 ). 
Discussion
Assessment of hypoestrogenism symptoms was based on the participants' perceptions of their degree of satisfaction with their sexual activity.
Special care was taken regarding the methodology to ensure the validity of results. Quality of the data collection method was based on the administration of the QS-F, developed by Abdo, 19 which is a validated tool for female sexuality surveys applied in Brazil, because of the reliability and validity of its parameters.
Respecting the participants' privacy and the time available for them to answer the questionnaire provided good quality of data collection. Such methodological care allowed avoiding research bias.
Given the scarce literature on the association between hypoestrogenism symptoms and sexual activity among climacteric women, this study presents the subject in an innovative way.
Analysis of the association between hot flushes and sexual activity patterns in the present study revealed that the "moderate to above moderate" category had the highest prevalence rate (30.5%), while the "good to excellent" had the lowest prevalence (8.6%). Cabral et al. 20 and Alves et al. 21 have found a similar sexual activity pattern in their studies, with an inversely proportional relationship between climacteric symptoms and sexual activity. Because of this similarity, the authors of those studies inferred that the presence of hot flushes interfered negatively with sexual activity of climacteric women. However, the present study did not find the same association.
Analysis of the association between irritability and sexual activity patterns revealed that the "poor to moderate" category had the highest prevalence (26.9%), while the "null to poor" category had the lowest prevalence (7.7%). A study by Alves et al. 21 has demonstrated that the pattern of sexual activity may decline in patients with irritability. This fact is a common complaint in medical offices, and may be caused by estrogen deficiency, which generates emotional discomfort and impairs sexual activity with tranquility and pleasure. However, there may be confounding factors, since there was no such association in this sample.
Analysis of the association between insomnia and sexual activity patterns revealed that the "above moderate to good" category had the highest prevalence (31.6%), while the "null to poor" category had the lowest prevalence (10.5%). Silva et al. 22 and Souza et al. 23 have found that 86% of women had difficulty sleeping and 62.7% were satisfied with their sexual life, which means that insomnia was not a negative factor for poor sexual activity, given it occurred more frequently in women who were satisfied with their sexual life. The finding that insomnia does impair sexuality activity in climacteric women corroborates the results found in the current study.
Analysis of the association between fatigue and sexual activity patterns revealed that both "good to excellent" and "moderate to above moderate" categories had the highest prevalence (26.8%). However, one cannot infer that fatigue has no influence on sexual activity just because different categories have shown the same prevalence percentage. Moreover, there are no reports in the literature to support the contrary.
Analysis of the association between mood swings and sexual activity patterns revealed a higher prevalence in the "above moderate to good" category and a lower prevalence in the "good to excellent" category. According to Oliveira et this psychological factor interferes with self-control and is responsible for behavioral changes that alter women's social relations. Based on this assertion, one can infer that mood swings may affect negatively women's sexual activity, which means that the more frequent the mood swings, the worse the impact on quality of life and, consequently, on woman's sexual activity. However, there were sociodemographic characteristics that affected this association. Analysis of the association between depression and sexual activity patterns revealed that the "above moderate to good" category had the highest prevalence rate and the "null to poor" category had the lowest prevalence, which means the least depressed women were those with the lowest sexual activity pattern. In a study performed by Alves et al., 21 who used the same pattern of sexual activity generated by the QS-F scores, have demonstrated that depression and other comorbidities may diminish sexual activity. Lucena et al. 25 have reported that poor sexual activity may be a risk factor for depression, which leads to loss of self-esteem and self-confidence, and decreased libido. These divergent findings can be explained by the fact that depression will not always lead to poor sexual activity, as explained in this multivariate analysis.
Analysis of the association between cognitive impairment and sexual activity patterns revealed that the "above moderate to good", "poor to moderate", and "null to poor" categories had the highest prevalence rate (they all scored 33.3%). According to De Lorenzi et al., 26 hypoestrogenism reduces the secretion of brain endorphins, which favors cognitive impairment. Fernandes et al. 27 have reported a divergent finding. According to their study, there is no consensus on what role, if any, low estrogen levels have on cognitive processes. Because of insufficient information on the relationship between hypoestrogenism and cognitive impairment, and based on the findings of this study, the association between these two characteristics could not be proved.
Analysis of the association between vaginal dryness and sexual activity patterns revealed that the "poor to moderate" category had the highest prevalence rate (37.5%), and the "above moderate to good" category had the lowest prevalence rate (12.5%). Silva et al. 22 have found that the majority of the patients were satisfied with their sexual activity, and when they were asked about vaginal dryness, only 18.5% reported that symptom. These finding discrepancies can be explained by the different age bracket, since the participants in the present study were a little older than those of that study and, therefore, more exposed to hypoestrogenism, which causes vaginal dryness. Oliveira et al. 24 have reported that vaginal lubrication happens more slowly in climacteric women than in younger women, and because of vaginal dryness, penetration can be painful and, consequently, affects women's sexuality. However, those findings were not replicated in the present study.
Analysis of the association between urinary incontinence and sexual activity patterns revealed that the "above moderate to good" category had the highest prevalence rate (33.3%), and the "good to excellent" category had the lowest prevalence rate (5.6%). This result can be explained by Ribeiro and Raimundo 28 who found that women adjust to the situation over time and gain confidence to have pleasant sexual intercourses. Frigo et al. 29 found that the "moderate to above moderate" category had the highest prevalence rate, while the "null to poor" category had the lowest. Once again, this climacteric symptom could not be proved in this study.
Transformations occurring during the climacteric period are caused by hypoestrogenism. The hormonal decline results in some clinical, psychological, and urogynecological manifestations that may affect sexuality. Nonetheless, psychological or behavioral conditions exert an increasing impact on the sexual activity of climacteric women, as shown in the findings discussed in this study. The association between hypoestrogenism and sexual activity patterns was shown to have no direct impact on sexuality. This finding is important to establish a broader behavioral approach for these patients.
The study concluded that the most prevalent pattern of sexual activity fell into the "moderate to above moderate" category, with 27.2% of the climacteric women in this group, but none of the hypoestrogenism symptoms studied were associated with sexual activity. Nonetheless, women up to 50 years of age were more likely to be associated with poor sexual activity than older women, while those with lower education were more likely to be associated with good sexual activity patterns than better-educated women.
